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1. Executive summary 
Introduction
In Australia, it has been 12 years between national surveys of the prevalence of 
childhood and adolescent overweight and obesity.  Until an ongoing obesity monitoring 
program is established, a mix of regional and state surveys are needed to determine the 
prevalence of childhood obesity and trends over time.  This report presents the findings 
from anthropometric data collected in the Barwon-South Western region of Victoria from 
three community-based demonstration projects encompassing children aged 2-18 years. 
 
Methods
Baseline data for three childhood obesity prevention intervention projects in the Barwon-
SW region were analysed.  The Romp & Chomp sample was collected through Maternal 
and Child Health centres in the City of Greater Geelong in 2005-2006 (n=943, response 
rate 33%).  The Be Active Eat Well Project baseline data were for children aged 4-12 
years in the intervention area (Colac) and comparison area (random sample from 
remainder of the Barwon-SW region) in 2003-2004 (n=2184, response rate 51%).  The 
It’s Your Move! project baseline data were for children aged 12-18 years in the 
intervention area (East Geelong/Bellarine) and comparison area (rest of the Barwon-SW 
region) in 2005 (n=3074, response rate=49%).  Prevalence of thinness, healthy weight, 
overweight and obesity were calculated using internationally accepted criteria based on 
age- and gender-specific body mass index (BMI) cut-offs [1].   
 
Key Findings 
In this sample of over 6,000 children and adolescents, the prevalence of overweight and 
obesity combined was 24.5% (overweight: 18.2%, obesity: 6.3%) and by age group was 
17% in preschool children, 26.7% in primary and 26% in secondary school students.  The 
burden of overweight and obesity was higher in school-aged children and was also 
higher in girls (26% v 23%, for girls and boys respectively).  The prevalence was also 
higher in children from disadvantaged families with socioeconomic status related to the 
prevalence of overweight and obesity (27.4% v 21.8%, for low and high SES 
respectively).  Waist circumference and waist-to-height ratio also showed the same SES 
gradient in all three age groups.  
 
Conclusions
These findings highlight the need for population and community-wide strategies, but also 
the need to ensure that prevention strategies are targeted towards, and are sensitive to, 
addressing the issues faced by disadvantaged families.  It is also important to develop 
strategies that are embedded in policy to create environments that promote healthy 
eating and physical activity and ensure equity and sustainability across the range of 
settings in which children and adolescents spend significant amounts of time. 
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2. Introduction 
Background
 
Overweight and obesity arguably pose the single biggest threat to the health of 
Australian children.  The prevalence of childhood and adolescent obesity has been 
steadily increasing in Australia [2] and around the world [3].  The negative impacts on 
health and psychological well being have been well described and are substantial [3, 4].  
Indeed, recent estimates suggest that the health impacts of obesity may be so great that 
today’s children will be the first generation for many centuries to experience a lower life 
expectancy than their parents [5].   
 
Despite the seriousness of childhood obesity, national surveys are very infrequent with 
12 years separating the last two surveys.  Nevertheless, from these and other state and 
regional surveys, it is clear that childhood overweight and obesity in Australia is 
increasing and now about 25% for school-aged children with much higher rates in some 
ethnic groups [2, 6-9].  In preschool children, rates of overweight and obesity have 
similarly increased with about 20% classified as overweight or obese nationally in 2007 
[6].  Data from a variety of surveys are needed to piece together the patterns of 
childhood obesity in Australia until a comprehensive monitoring system is in place.  
Having a clear picture of the nature of the problem – how it varies by age, gender, socio-
economic status (SES), locality, and over time – is critical to being able to sensibly direct 
resources to manage the problem and to evaluate the impact of those efforts.   
 
The Deakin University/Department of Human Services (DHS) partnership in the Barwon-
South Western region of Victoria established the Sentinel Site for Obesity Prevention in 
2002.  Its aim has been to build the evidence and expertise needed for obesity 
prevention in under-5s, primary school aged children, and adolescents through 3 whole-
of-community demonstration programs.  Baseline anthropometric measurements were 
collected for these 3 projects between 2003 and 2005.  The purpose of this report is to 
present the analysis of this baseline anthropometric data.  The participants span the age 
range of 2-18 years and although the data collection methods differ across the surveys, 
the analysis yields important information which can be used to guide action on obesity 
prevention.  
WHO Collaborating Centre for Obesity Prevention, Deakin University 
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3. Methods 
The details of the methods for the three projects are included in Report 1 in this series on 
Methods and Tools but are briefly described below.   
Romp & Chomp (2y and 3.5y) 
The Romp & Chomp sample was collected through Maternal and Child Health (M&CH) 
centres in 2005-2006.  Parents of children who attended for their 2 and 3.5 year 
assessments in the City of Greater Geelong (COGG) were invited to participate.  Parents 
were asked to complete a short survey about their children’s nutrition and physical 
activity patterns and behaviours and the child’s height, weight and age were measured 
and recorded by the attending M&CH nurse using standardised procedures across all 
M&CH centres in the COGG.   
Be Active Eat Well (4-12y) 
Weight and height were measured in accordance with standard methods for the 
collection of anthropometric data in children by trained researchers.  All measures were 
taken in light clothing and without shoes. Weight was measured to the nearest 0.05kg 
using electronic scales (A&D Personal Precision Scale UC-321) and height was 
measured to the nearest 0.1cm using a portable stadiometer (PE87 portable 
stadiometer). Waist circumference was measured at the level of the umbilicus using a 
plastic tape measure. Two measurements were recorded for each parameter and where 
there was disagreement between these measures (>0.1kg for weight, >0.5cm for height, 
>0.3cm for waist) a third measure was recorded. The mean of all measures recorded 
was used for analysis.  
It’s Your Move! (12-18y) 
Students were measured using a portable stadiometer (Surgical and Medical PE87) for 
height and a standard tape measure (Novel Figure Finder, Novel Products Inc., Rockton, 
IL.) to measure waist circumference at the level of the umbilicus. A TANITA Body 
Composition Analyser (Model BC 418, Wedderburn Australia) was used to collect body 
weight and bioelectric impedance data to determine body composition. Trained 
researchers performed single measures in all cases.  Individual data were not given to 
participants. 
Assessment of socio-economic status (SES)
SES was determined using the 2001 Socio-Economic Index For Areas (SEIFA) index of 
advantage/disadvantage, which is an area-level indicator of SES. The SEIFA 
classification used was based on geographic postal area of the child’s residential 
address and a low score on the SEIFA Index indicates an area of relative social 
disadvantage [10]. For analysis, SEIFA scores were classified into high SES (the 50th 
percentile) and low SES (below the 50th percentile) based on the state-wide median [10]. 
Assessment of weight status 
Body Mass Index (BMI) was calculated and the International Obesity Task Force (IOTF) 
age-and gender-specific BMI cut-offs were used to classify children’s weight status as 
either thin, healthy weight, overweight or obese with the use of the LMS Growth Microsoft 
Excel module [1]. 
 Lessons learned – Measurement of anthropometry
o When collecting anthropometric data children need to be informed about what 
the measurements are and how the data will be collected 
o Although parental consent is given for the child to be involved in the study it is 
important to give all children the opportunity to withdraw from the study at any 
time 
o All measurements should be collected in a safe and secure environment 
where the students feel comfortable. 
o Issues such as culture and body image must be accommodated in data 
collection procedures. It is preferable to have male researchers measuring  
male students and female researchers measuring female students 
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4. Findings 
Characteristics of the samples 
The sample characteristics are shown in Table 1.   
 
The Romp & Chomp sample comprised 943 young children with a mean age about 3 
years (ages range from 1 ½ to about 5 years).  The area-level indicator of SES showed 
that the sample over-represented those who lived in higher SES areas compared to 
averages from the State of Victoria.   
 
The Be Active Eat Well sample comprised over 2,000 kindergarten and primary school 
students with a mean age of about 8 years (ages range from 4 to 13 years).  The area-
level indicator of SES showed that the sample over-represented those who lived in lower 
SES areas compared to averages from the State of Victoria.   
 
The It’s Your Move! Sample comprised over 3,000 secondary school students with a 
mean age of about 14 ½ years (ages range from 11-18 years).  The area-level indicator 
of SES showed that the sample over-represented those who lived in higher SES areas 
compared to averages from the State of Victoria.   
 
Further details of participants are shown in Appendix A.  
 
Table 1: Characteristics of project samples (% unless indicated otherwise) 
 Romp & Chomp Be Active Eat Well It’s your Move! 
n¹ 943 2184 3074 
Age (years)    
 Mean 2.9 8.3 14.6 
 SD 0.8 2.2 1.4 
 Range 1.5-4.9 3.9-12.9 11.4-18.3 
Gender (%)    
 Male 49.6 48.2 56.0 
 Female 50.4 51.8 44.0 
Area level SES (%)    
 Lower 27.7 68.8 40.7 
 Upper 72.3 31.2 59.3 
 
1 Note that for some of the analyses the n may be smaller than the n shown in the table 
Prevalence of overweight and obesity 
Figure 1 and table 2 show the prevalence of thinness, healthy weight, overweight and 
obesity when the sample was divided into three age groups.  In this sample of over 6,000 
children and adolescents, the prevalence of overweight and obesity combined was 
24.5% (overweight: 18.2%, obesity: 6.3%) and the breakdown of prevalence rates by age 
and gender is shown in Appendix  B.  Children aged up to 5 years were found to have a 
higher proportion of thinness and healthy weight and a lower proportion of overweight 
and obesity compared to children in the older age groups.  Prevalence of overweight and 
obesity was not different between the two older age groups. Overall, the prevalence of 
overweight was higher for girls than boys although the prevalence of obesity was not 
different between the genders (table 2).   
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Figure 1: 
Table 2: 
Prevalence of overweight and obesity in children and adolescents from 
the BSW (%) 
 
Weight status by age group and gender 
Gender n Thin Healthy weight Overweight Obese 
2-<5 years Male 471 7.2±1.2 76.4±2.0 12.5±1.5 3.8±0.9 
Female 504 6.7±1.1 75.4±1.9 14.7±1.6 3.2±0.8 
5-<12 years Male 940 1.9±0.4 75.0±1.4 15.4±1.2 7.7±0.9 
Female 1007 3.2±0.6 66.8±1.5 21.5±1.3 8.4±0.9 
12-18 years Male 1729 2.3±0.4 72.1±1.1 19.2±0.9 6.4±0.6 
Female 1353 4.0±0.5 69.4±1.3 20.4±1.1 6.1±0.6 
Total Male 3185 3.1±0.3 73.7±0.8 16.9±0.7 6.3±0.4 
Female 2901 4.2±0.4 69.7±0.9 19.7±0.7 6.3±0.5 
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Effect of SES on weight status and waist circumference 
Weight Status
The prevalence of thinness was higher in children from higher SES families and the 
prevalence of obesity was higher in children from families of lower SES (table 3). 
 
Table 3: Weight status proportion by age and SEIFA 
SES n Thin Healthy weight Overweight Obese
2-<5 years <50% 319 5.0±1.2 70.8±2.5 18.8±2.2 5.3±1.3 
50% 654 8.0±1.1 78.3±1.6 11.2±1.2 2.6±0.6 
5-<12 years <50% 1305 2.3±0.4 70.4±1.3 18.2±1.1 9.0±0.8 
50% 587 2.7±0.7 72.1±1.9 19.3±1.6 6.0±1.0 
12-18 years <50% 1245 2.3±0.4 69.0±1.3 21.0±1.2 7.6±0.8 
50% 1802 3.6±0.4 72.4±1.1 18.8±0.9 5.3±0.5 
Total <50% 2899 2.8±0.3 69.8±0.9 19.4±0.7 8.0±0.5 
 50% 3095 4.4±0.4 73.8±0.8 17.1±0.7 4.7±0.4 
Table 4 shows that children from lower SES families were found to have a higher 
proportion of overweight and obesity than children from higher SES (27.4% v 21.8%, 
respectively).  This was consistently found across the three age groups.  More detailed 
data on the breakdown by SEIFA and age is shown in Appendix C. 
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Waist Circumference
Table 4: Mean waist by age and gender 
Gender n Mean SD
2-<5 years Male 80 56.0 4.5 
Female 97 56.6 5.4 
Total 177 56.3 5.0 
5-<12 years Male 940 63.8 9.1 
Female 1007 63.9 8.8 
Total 1947 63.9 8.9 
12-18 years Male 1733 78.2 10.5 
Female 1368 77.2 10.1 
Total 3101 77.8 10.3 
Total  Males 2754 72.7 0.2 
Females 2472 70.9 0.2 
All  5226 71.8 12.1 
Table 5: Mean waist by age and SES 
SES n Mean SD
2-<5 years <50% 119 56.4 4.9 
50% 57 56.1 5.4 
Total 176 56.3 5.0 
5-<12 years <50% 1305 64.0 9.2 
50% 587 63.5 8.4 
Total 1892 63.9 8.9 
12-18 years <50% 1258 78.3 10.8 
50% 1808 77.3 10.0 
Total 3066 77.7 10.3 
Total <50% 2682 70.4 12.4 
50% 2453 73.5 11.5 
All  5135 71.9 12.1 

Overall waist circumference was higher in boys than in girls.  In each age group, children 
from lower SES families also had higher waist circumferences. More detailed data on 
waist circumference by SES and age is shown in Appendix D. 
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Waist-to-height ratio
Tables 6-8 show that waist-to-height ratio was lower for each older age group and was 
higher in girls than in boys.  The ratio was also higher in children from lower SES families 
overall and across age groups.  More detailed data on the breakdown by SEIFA and age 
is shown in Appendix E. 
Table 6: Mean waist-to-height ratio by age 
n Mean SD
2-<5 years 177 0.53 0.05 
5-<12 years 1947 0.49 0.05 
12-18 years 3099 0.47 0.06 
All 5224 0.48 0.06 
Table 7: Mean waist-to-height by age and gender 
Gender n Mean SD
2-<5 years Male 80 0.52 0.04 
Female 97 0.53 0.05 
5-<12 years Male 940 0.48 0.05 
Female 1007 0.49 0.05 
12-18 years Male 1732 0.47 0.06 
Female 1367 0.48 0.06 
Total Male 2753 0.47 0.06 
Female 2471 0.49 0.06 
Table 8: Mean waist-to-height by age and SES 
SES n Mean SD
2-<5 years <50% 119 0.52 0.04 
50% 57 0.53 0.05 
5-<12 years <50% 1305 0.49 0.05 
50% 587 0.48 0.05 
12-18 years <50% 1257 0.48 0.06 
50% 1807 0.47 0.06 
Total <50% 2681 0.48 0.06 
50% 2452 0.47 0.06 
All  5133 0.48 0.06 
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5. Implications 
Prevalence of overweight/obesity is high and increasing 
Prevalence of overweight and obesity was 17% in preschool children, 26.7% in primary 
and 26% in secondary school students.  These are similar to the 2007 national nutrition 
survey in children where the prevalence rates for overweight and obesity were under 
20% for pre-school children and about 25% for school children [6].  Our data indicate that 
prevalence in south west Victoria in 2003-5 was 27%, showing that overweight and 
obesity in Australian children continues to rise. The trajectory of this rise, based on 
previous data [2, 9, 11, ], appears to be a little under 1 percentage point per year, which 
nationally, equates to about 40,000 more children each year becoming overweight.  In 
preschool children, about 20% of 4-5-year-old children in the nationally representative 
Longitudinal Study of Australian Children (LSAC) were found to be overweight or obese 
in 2004 [12]. This is a similar proportion to the findings from our study and confirms high 
rates of overweight and obesity in preschoolers in Victoria. 
 
The data presented here show about a 10 percentage point step up from preschool to 
school age which is about double the step size described in the national data [6].  The 
step may represent differences in children’s behaviours and influences on these 
behaviours when children begin school, differences in access to opportunities for healthy 
eating and/or physical activity and an increasing level of autonomy.  The reason for the 
higher step in the data presented in this report may be an artefact of this research study. 
The data from preschool children were mainly from the Romp & Chomp study which had 
respondents from a relatively high SES, whereas the Be Active Eat Well study population 
had a relatively low SES.  In addition, there were differences in data collection 
methodologies and sampling designs that should also be taken into consideration.  
Finally, although we have used the most current and internationally accepted method to 
determine overweight and obesity, there are issues related to the classification of weight 
status in young children which may also influence this shape of the relationship between 
prevalence of overweight and obesity across age.  Further analysis of this large dataset 
to address these limitations will be the focus of a future study. 
 
Despite these limitations, this data highlights the need to focus on early intervention and 
prevention strategies, particularly given the relative stability of overweight and obesity in 
later childhood and the documented degree of tracking of weight status into adulthood.   
 
The effect of SES 
Lower socioeconomic status (SES) was related to a higher prevalence of overweight and 
obesity, waist circumference and waist-to-height ratio across all three age groups.  This 
demonstrates both a higher burden of obesity and increased risk for chronic disease in 
children from disadvantaged families, although it should be noted that children in higher 
SES families also face a significant burden of disease.  These findings highlight the need 
for population and community-wide strategies, but also the need to ensure that 
prevention strategies are targeted towards, and are sensitive to, addressing the issues 
faced by disadvantaged families.  This will reduce the risk that health promotion 
initiatives inadvertently increase the socio-economic gradient of risk factors and ill health 
across the population.  It is also important therefore to develop strategies that are 
embedded in policy to create environments that promote healthy eating and physical 
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activity and ensure equity and sustainability across the range of settings in which children 
and adolescents spend significant amounts of time. 
 
Limitations
Although this study includes a large sample, there are a number of limitations on the 
generalisability of these findings.  For the three projects, relatively low response rates 
were achieved and overall the samples had a different SES distribution compared to the 
general population in the Barwon South-Western region or Victoria.  In addition, only a 
small proportion of respondents had parents who were born overseas, and for those who 
were migrants, the country of origin was predominantly European and/or English-
speaking.  
6. Conclusions 
This study has highlighted a number of important areas of concern related to children’s 
health that must be addressed.  Children have a high burden of overweight and obesity 
and this increases as children enter school. Further, the burden is increased for children 
from disadvantaged families.  These findings highlight the need for population and 
community-wide strategies, but also the need to ensure that prevention strategies are 
targeted towards, and are sensitive to, addressing the issues faced by disadvantaged 
families.  It is also important to develop strategies that are embedded in policy to create 
environments that promote healthy eating and physical activity and ensure equity and 
sustainability across the range of settings in which children and adolescents spend 
significant amounts of time. 
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Appendix A: 
8. Appendices 
Sample characteristics by age in years 
N Mean(years) 
SD
(years) 
Range 
(years) 
Male
(%) 
Female
(%) 
Lower 
SES (%) 
Upper
SES (%) 
2 years 339 2.1 0.1 2.0-2.99 52.5 47.5 28.0 72.0 
3 years 484 3.6 0.2 3.0-3.99 47.0 53.0 25.7 74.3 
4 years 211 4.5 0.3 4.0-4.99 45.0 55.0 60.5 39.5 
5 years 247 5.5 0.3 5.0-5.99 48.6 51.4 63.3 36.7 
6 years 290 6.5 0.3 6.0-6.99 43.1 56.9 70.2 29.8 
7 years 269 7.5 0.3 7.0-7.99 51.7 48.3 68.6 31.4 
8 years 331 8.5 0.3 8.0-8.99 48.3 51.7 68.7 31.3 
9 years 287 9.5 0.3 9.0-9.99 48.8 51.2 72.1 27.9 
10 years 275 10.5 0.3 10.0-10.99 48.7 51.3 70.4 29.6 
11 years 251 11.5 0.3 11.0-11.99 49.0 51.0 69.1 30.9 
12 years 455 12.6 0.3 12.0-12.99 52.1 47.9 45.8 54.2 
13 years 739 13.5 0.3 13.0-13.99 58.1 42.0 41.2 58.8 
14 years 699 14.5 0.3 14.0-14.99 59.2 40.8 37.2 62.8 
15 years 638 15.5 0.3 15.0-15.99 57.8 42.2 44.4 55.6 
16 years 444 16.4 0.3 16.0-16.99 52.0 48.0 38.2 61.8 
17 years 151 17.3 0.2 17.0-17.99 46.4 53.6 38.2 61.8 
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Appendix B: Percentage classified as thin, healthy weight or overweight and obese by 
age and gender 
Gender n Thin Healthy weight Overweight Obese 
2 years Male 168 11.3 73.2 11.3 4.2 
Female 147 6.8 78.9 12.2 2.0 
3 years Male 212 5.7 80.7 10.9 2.8 
Female 243 7.8 77.4 11.9 2.9 
4 years Male 91 3.3 72.5 18.7 5.5 
Female 114 4.4 66.7 23.7 5.3 
5 years Male 120 2.5 75.0 12.5 10 
Female 127 1.6 70.9 19.7 7.9 
6 years Male 125 0.8 80.8 13.6 4.8 
Female 165 1.8 68.5 20.6 9.1 
7 years Male 138 1.5 78.3 14.5 5.8 
Female 130 3.9 61.5 18.5 16.2 
8 years Male 160 3.1 75.0 13.8 8.1 
Female 171 4.1 64.9 21.1 9.9 
9 years Male 140 0.7 73.6 18.6 7.1 
Female 147 2.7 67.4 23.1 6.8 
10 years Male 134 1.5 74.6 17.9 6.0 
Female 139 2.9 69.1 25.2 2.9 
11 years Male 123 3.3 67.5 17.1 12.2 
Female 128 5.5 65.6 22.7 6.3 
12 years Male 230 2.6 64.4 27.8 5.2 
Female 216 4.2 71.3 17.1 7.4 
13 years Male 427 2.6 67.2 21.8 8.4 
Female 304 4.6 71.7 18.1 5.6 
14 years Male 408 1.7 72.8 19.1 6.4 
Female 280 4.3 70.0 21.1 4.6 
15 years Male 363 2.8 76.0 14.3 6.9 
Female 262 2.7 69.1 21.0 7.3 
16 years Male 229 1.3 79.9 15.3 3.5 
Female 209 3.8 67.0 22.5 6.7 
17 years Male 70 4.3 77.1 14.3 4.3 
Female 81 4.9 63.0 28.4 3.7 
Total Male 3185 3.1 73.7 16.9 6.3 
Female 2901 4.2 69.7 19.7 6.4 
All  6086 3.6 71.8 18.2 6.3 
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Appendix C: Percentage classified as thin, healthy weight or overweight and obese by  
age and SES 
 
SES n Thin Healthy Weight Overweight Obese
2 years <50% 85 7.1 75.3 12.9 4.7 
50% 230 10 76.1 11.3 2.6 
3 years <50% 110 6.4 73.6 14.6 5.5 
50% 344 7.0 80.5 10.5 2.0 
4 years <50% 124 2.4 65.3 26.6 5.7 
50% 80 6.3 75.0 13.8 5.0 
5 years <50% 152 2.6 71.1 15.1 11.2 
50% 88 1.1 76.1 17.1 5.7 
6 years <50% 198 2.0 71.7 18.2 8.1 
50% 84 0 77.4 16.7 6.0 
7 years <50% 178 1.7 70.2 17.4 10.7 
50% 82 4.9 69.5 14.6 11.0 
8 years <50% 222 3.6 68.5 17.6 10.4 
50% 101 2.0 73.3 18.8 6.0 
9 years <50% 199 1.0 70.9 20.1 8.0 
50% 77 3.9 68.8 23.4 3.9 
10 years <50% 188 2.1 71.8 21.8 4.3 
50% 80 2.5 73.8 20.0 3.8 
11 years <50% 168 3.0 69.1 16.7 11.3 
50% 75 5.3 64.0 25.3 5.3 
12 years <50% 201 2.0 66.7 23.9 7.5 
50% 240 4.6 68.8 21.3 5.4 
13 years <50% 299 2.3 69.2 19.7 8.7 
50% 426 4.2 69.0 20.4 6.3 
14 years <50% 252 1.6 69.4 20.6 8.3 
50% 431 3.5 73.3 19.3 3.9 
15 years <50% 270 1.9 71.5 17.8 8.9 
50% 345 3.5 74.2 16.8 5.5 
16 years <50% 165 3.6 70.3 23.0 3.0 
50% 271 1.9 75.7 16.2 6.3 
17 years <50% 55 5.5 56.4 30.9 7.3 
50% 89 3.4 77.5 16.9 2.3 
Total <50% 2899 2.8 69.8 19.4 8.0 
50% 3095 4.4 73.8 17.1 4.8 
All  5994 3.6 71.9 18.2 6.3 
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Appendix D: Mean waist circumference by age, gender and SES 
Gender SES n Mean (cm) SD
4 years Male <50% 51 56.2 4.5 
Male 50% 28 55.9 4.6 
Female <50% 68 56.7 5.1 
Female 50% 28 56.4 6.3 
5 years Male <50% 74 57.1 5.3 
Male 50% 44 57.2 3.8 
Female <50% 78 57.7 6.1 
Female 50% 44 57.1 5.4 
6 years Male <50% 86 58.1 4.9 
Male 50% 37 59.4 5.2 
Female <50% 112 59.3 6.7 
Female 50% 47 58.3 4.6 
7 years Male <50% 96 60.5 5.3 
Male 50% 39 60.2 4.8 
Female <50% 82 62.5 7.7 
Female 50% 43 63.0 8.8 
8 years Male <50% 108 63.5 7.2 
Male 50% 47 62.8 5.6 
Female <50% 114 65.1 9.3 
Female 50% 54 62.6 5.9 
9 years Male <50% 92 65.4 8.7 
Male 50% 44 66.8 5.8 
Female <50% 107 66.0 8.2 
Female 50% 33 64.9 8.1 
10 years Male <50% 89 68.6 9.3 
Male 50% 43 68.8 8.3 
Female <50% 99 68.3 8.3 
Female 50% 37 67.6 7.2 
11 years Male <50% 78 73.2 11.9 
Male 50% 40 72.1 11.6 
Female <50% 90 70.1 9.3 
Female 50% 35 72.0 8.6 
12 years Male <50% 107 73.7 11.0 
Male 50% 126 75.5 10.0 
Female <50% 98 76.3 11.3 
Female 50% 117 72.9 10.0 
13 years Male <50% 169 76.9 11.4 
Male 50% 254 77.3 11.1 
Female <50% 131 76.6 9.5 
Female 50% 173 75.8 9.6 
14 years Male <50% 163 79.6 11.6 
Male 50% 245 77.5 9.6 
Female <50% 92 78.8 9.8 
Female 50% 188 76.2 9.1 
15 years Male <50% 147 80.1 10.8 
Male 50% 208 79.5 9.7 
Female <50% 126 79.6 10.5 
Female 50% 137 76.6 9.5 
16 years Male <50% 84 80.5 10.3 
Male 50% 144 79.7 8.5 
Female <50% 83 79.1 8.7 
Female 50% 127 79.6 11.4 
17 years Male <50% 21 83.7 11.0 
Male 50% 47 81.9 7.5 
Female <50% 34 81.6 11.4 
Female 50% 42 78.3 8.6 
All Male  2750 72.7 12.3 
Female  2471 70.9 11.8 
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Appendix E:  Waist:height ratio by age, gender and SES 
Gender SES n Mean (cm) SD
4 years Male <50% 51 0.52 0.04 
Male 50% 28 0.52 0.04 
Female <50% 68 0.53 0.05 
Female 50% 28 0.53 0.06 
5 years Male <50% 74 0.50 0.04 
Male 50% 44 0.50 0.02 
Female <50% 78 0.51 0.05 
Female 50% 44 0.51 0.05 
6 years Male <50% 86 0.48 0.04 
Male 50% 37 0.50 0.03 
Female <50% 112 0.50 0.05 
Female 50% 47 0.48 0.03 
7 years Male <50% 96 0.48 0.03 
Male 50% 39 0.47 0.03 
Female <50% 82 0.50 0.05 
Female 50% 43 0.49 0.06 
8 years Male <50% 108 0.48 0.05 
Male 50% 47 0.48 0.04 
Female <50% 114 0.50 0.06 
Female 50% 54 0.47 0.04 
9 years Male <50% 92 0.48 0.09 
Male 50% 44 0.48 0.04 
Female <50% 107 0.49 0.05 
Female 50% 33 0.48 0.05 
10 years Male <50% 89 0.48 0.05 
Male 50% 43 0.48 0.05 
Female <50% 99 0.48 0.05 
Female 50% 37 0.48 0.05 
11 years Male <50% 78 0.49 0.07 
Male 50% 40 0.49 0.07 
Female <50% 90 0.47 0.06 
Female 50% 35 0.49 0.06 
12 years Male <50% 107 0.48 0.06 
Male 50% 126 0.48 0.06 
Female <50% 98 0.49 0.07 
Female 50% 117 0.46 0.06 
13 years Male <50% 168 0.47 0.06 
Male 50% 254 0.48 0.07 
Female <50% 131 0.48 0.06 
Female 50% 172 0.47 0.06 
14 years Male <50% 163 0.47 0.07 
Male 50% 245 0.46 0.05 
Female <50% 92 0.48 0.06 
Female 50% 188 0.47 0.05 
15 years Male <50% 147 0.46 0.06 
Male 50% 208 0.46 0.05 
Female <50% 126 0.49 0.06 
Female 50% 137 0.47 0.06 
16 years Male <50% 84 0.46 0.05 
Male 50% 144 0.45 0.05 
Female <50% 83 0.48 0.05 
Female 50% 127 0.48 0.07 
17 years Male <50% 21 0.48 0.06 
Male 50% 47 0.46 0.04 
Female <50% 34 0.50 0.07 
Female 50% 42 0.48 0.06 
All Male  2749 0.48 0.06 
Female  2470 0.49 0.06 
